Results are presented of long-term monitoring at the radio telescope RATAN-600 and a model interpretation of instantaneous 1-22 GHz spectra at six frequencies for a sample of 550 compact extragalactic radio sources. The sources are selected from the Preston et al. (1985) VLBI survey and are located in the declination range from −30 • to +43 • . Dependence of the index of variability on frequency is analysed for different subsamples. Factors of flux density variations range from 1 to 15. A typical behaviour of spectra evolution during strong radio outbursts in various objects is recognised suggesting a common physical nature of the variability. Invoking VLBI observations in spectra-structure analysis, we find that usually more than 70% of the total emission is coming from the mas scale at frequencies higher than 5 GHz. The observed variability can be explained in the model with a relativistic jet of parsec scale in the longitudinal magnetic field or in the shock-in-jet model.
Introduction
The physical processes causing the variability of AGN emission have long been of great interest. Much attention has been paid to sources with high amplitude flares, especially if a flare occurs after a quiescent stage. In such a case subsequent flares do not overlap (as frequently happens), and the observed flux is most likely the sum of a quiescent and an evolving powerful component emission. This situation is very suitable for comparison with predictions of theoretical models as there is no need to involve a large number of free parameters. By discovering the general properties of flares for different optical classes of AGN, we can conclude how strong are the differences between them.
Observations
Observations were made from 1997 March to 2001 September (12 epochs), at 31, 13, 7.7, 3.9, 2.7, and 1.4 cm, simultaneously for all frequencies, with the 600-m ring radio telescope RATAN-600 in the framework of a longterm monitoring program. In 1997 March we started the program for a sample of about 550 compact extragalactic sources with correlated flux density F c > 0.1 Jy at 13 cm from the Preston et al. (1985) VLBI survey in the declination range from −30 • to +43 • . Results of the observations made in 1997 December, the list of the sources included in the monitoring, description of the method of observations and data processing are presented in Kovalev et al. (1999) . Horizontal localisation of the stationary antenna horns allows broad-band spectral responses to be obtained at all observed frequencies in a time of 1-2 min in the transit mode of meridional observations.
Discussion

Two Main Components of Radio Spectra
From statistical and numerical model analysis of 550 observed spectra we conclude that the spectra can be modelled as the sum of a synchrotron spectrum of an extended optically thin component (magnetised envelope/ lobe, 'spectrum 1'), dominating at lower frequencies, and a synchrotron spectrum of a compact component (relativistic jet, 'spectrum 2'), dominating at higher frequencies. Spectrum 1 is generally constant or weakly variable, spectrum 2 can exhibit any degree of variability.
In Figure 1 we present examples of fitting the sum of spectra 1 and 2 (with different contributions to the total emission) to the observational data from Kovalev et al. (1999) . The data at 5 and 2.7 GHz (for 0312+10), 1.4 GHz, and below 1 GHz are taken from the CATS database (Verkhodanov et al. 1997) . The model of a quasi-stationary jet in the longitudinal magnetic field is adopted for spectrum 2 (Nesterov et al. 1994) . For the quasar 0552+39, the contribution of spectrum 1 is small or even negligible; next are the quasar 0923+39, the quasar 0838+13, and the galaxy 0312+10, successively by increasing the contribution of spectrum 1.
Considering non-stationary jets, a combination of two spectral components can explain the features of spectra with complex shapes. A variable emission of a jet can be produced by the non-stationary outflow of relativistic particles in the longitudinal magnetic field (see e.g. or by the propagation of relativistic shocks (see e.g. Marscher & Gear 1985) .
We have compared the integrated flux, measured in the large VLBA survey programs (Fey & Charlot 1997;  Figure 1 Examples of the model spectral fits. Total spectrum is the sum of a spectrum of an extended optically thin component (magnetised envelope/lobe), constant or weakly variable and dominating at lower frequencies, and a spectrum of a compact component (relativistic jet), dominating at higher frequencies, with any degree of variability. Errors are smaller than the point size when they are not visible. Kellermann et al. 1998 ) and in our EVN+ observations of selected flaring AGN, with the results of our RATAN-600 observations. From the comparison we conclude that usually more than 70% of the total emission is coming from the mas scale at frequencies higher than 5 GHz. This result confirms our previous interpretation of (i) quiescent spectra by the emission of a jet in a quasi-stationary phase, and (ii) the spectra variability at frequencies higher than 1 GHz by the strongly variable spectrum 2.
Radio Flares Evolution
Onsets of strong radio flares in about 100 AGN were detected in 1997-2001. Examples of spectra variability for some of these sources are presented in Figure 2 . A typical behaviour of spectra evolution during strong radio outbursts is recognised: a wave of a perturbation moves along the spectrum from higher to lower frequencies (Figure 2 ). Quasars and BL Lacertae objects have a similar type and rate of long-term variability. Therefore, the hypothesis of the same physical nature of quasars and BL Lacs is supported.
Objects of dissimilar type of variability were also observed. Spectra of two of them, 1034-29 and 1519-27, are displayed at the bottom of Figure 2b . Variability features of these objects are explained by interstellar scintillation (see Macquart et al. 2000 , Kedziora-Chudczer et al. 2001 . We found a very good agreement between outburst observational data and the model describing synchrotron radiation of a relativistic jet in the longitudinal magnetic field (see results of numerical simulation of spectral variability in . In the model an outburst is explained by an increase of the flow of relativistic particles injected from the core region to the jet. An outburst evolution over all frequencies and the decrease of the optical depth at high frequencies are interpreted as the evolution of a new jet component and its motion away from the core. The delayed increase of the flux density at the lower frequencies follows from the model.
We considered the flare evolution also in the frequently suggested model of a shock wave passing through a conical adiabatically expanding jet (Marscher & Gear 1985) . Our analysis shows that the evolution of spectral parameters in time during the flare in most of the flaring objects observed is in qualitative agreement with the shock-in-jet model predictions.
Variability Index
We derived the variability index (relative amplitude of the variability) V ν at five frequencies (see Table 1 ) for different subsamples. The index was calculated for 550 objects over a 4.5-yr period March-2001 according to the simple form V ν = (F ν,max − F ν,min )/ (F ν,max + F ν,min ). More than 20% of the sources have strong variability at the higher frequencies during this period, with 1.5-15 times change in the flux (variability index is more than 0.25). The mean variability index (Table 1) decreases with decreasing frequency, which is in accordance with predictions of the models mentioned above. Kovalev et al. (2002) show that highly polarised (HP, with degree of optical polarisation more than 3%) and BL Lac objects in the sample have, on average, a greater contribution of compact jet emission to the total spectrum than the quasars do. Generally compact jet emission is variable. Thus we expect HP and BL Lac objects to be more variable than the quasars in the sample, which is what we found.
The subsample of the γ -ray bright objects (detected by EGRET, see Mattox et al. 1997; Mattox, Hartman, & Reimer 2001) evidently has the maximum value of the variability index at the higher frequencies. This fact confirms previous results (see e.g. Valtaoja & Teräsranta 1996) and favours the models suggesting a relation between the emission mechanisms in radio and γ -ray ranges.
Summary
We claim that the total spectra of AGN can be represented as the sum of two main broad-band spectral components and that the investigated sample consists of compact sources with continuous relativistic jets, with one general physical picture underlying all sources. For different types of AGN the same behaviour of flares is revealed, suggesting a common physical nature of BL Lacs and quasars. The model with the longitudinal magnetic field and the shockin-jet model explain satisfactorily the observed evolution of strong radio flares. The revealed special radio features of the EGRET subsample favours the models suggesting a relation between the emission mechanisms in radio and γ -ray ranges.
